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CRUISE PERIOD, AREA, AND SCHEDULE 


Resource Assessment and Conservation Engineering Division 

(RACE) scientists participated in a 
 cooperative 

trawl survey of walleye pollock (Therasra chalcosramma) aboard 

the Soviet research vessel 
 Babushkina in the Aleutian Basin 

and eastern Bering Sea from March 9 to April 6, 1989. The 

vessel's itinerary was as follows: 


March 9 	 Arrive on vessel. 


March 9-10 Transit to survey start. Two 

hauls were conducted near the 


Islands 


March 11 	 Start of survey. 


April 2 	 End of survey. 


April 6 	 Arrive in Kodiak, Alaska. 

Disembark scientists. 


OBJECTIVES 


The principle objectives of the cruise were to: 


1. 	Collect biological samples of pollock, 

stock, age structures, lengths, sexual 

maturity, blood samples, and whole fish. 


2. 	Collect relative density information of 

pollock stock along the transect route. 


3. 	Collect data on distribution of 

ichthyoplankton in the eastern Bering Sea. 


VESSEL, OCEANOGRAPHIC 
 AND 	TRAWL GEAR 


The 
 Babushkina is an 84 meter large refrigeration stern 

trawler (BMRT) equipped for oceanographic and fisheries research. 


Echo sign was sampled using a pelagic trawl PT 
 The 

trawl consisted of a 75 meter dandyline, circular trawl doors 

with a diameter of 6 meters weighing 1764 kilograms, and a 

mesh size of 10 millimeters. The vertical and horizontal 

openings of the trawl were 12 and 22 meters, respectively. On 

two occasions a bottom trawl was used, which was similar in 

design to the PT 
 trawl gear. 




cross- 

Relative density of walleye pollock was collected using a 

Furuno echo sounder. 


The depth profile of the water temperature was collected 

using Nansen bottles. The surface temperature was collected 

using a bucket thermometer. 


SURVEY AND DATA COLLECTION METHODS 


Survey operations were carried out on a 24 hour schedule. 

Ichthyoplankton and water samples were taken when the vessel 

arrived on station. The trawls were normally conducted between 

0900 and 2200 hours Alaska Standard Time (AST) when the fish 

weren't dispersed. 


Pelagic trawls were made along the transect line when fish 

sign was seen in sufficient quantities to capture enough fish for 

biological sampling purposes. Trawl durations were 30 to 60 

minutes, but could last longer if no visible sign was entering 

the net. The average trawl towing speed was 3.0 knots. 


The procedure for determining species composition varied 

with trawl size. If the trawl was less than two tons, it was 

whole haul sampled. For those greater than two tons, a sub-

sample was taken. The sub-sample weight relative to the total 

haul was determined by visual means. The sample weights were 

determined by weighing baskets of fish on a tared scale. 


A sub-sample of fish, to be used for length frequencies, was 

removed after the initial weighing. These fish were sexed and 

reweighed and an average weight was determined for each sex. Due 

to differences in measuring systems, the length frequencies were 

carried out separately by the two scientific teams. RACE 

scientists rounded the length to the nearest centimeter, while 

the TINRO (Pacific Research Institute of Fisheries and 

Oceanography, Vladivostok) scientists rounded down to the nearest 

centimeter. For example, 3.8 cm would be 4.0 cm for RACE and 

3.0 cm for TINRO. The fish used for length frequencies were 

returned to the Soviet scientists for analysis. More fish were 

collected for independent projects by the US scientists, when 

available. These projects consisted of collecting data from 30 

fish for length, weight, otoliths and gonad maturity from each 

trawl. Adult pollock were collected and frozen for morphometric 

analysis. Age structures and ovaries were collected from the 

northern, western, and southern areas of the Aleutian Basin and 

eastern Bristol Bay. Blood samples were also taken from pollock 

in the Aleutian Basin for the University of Alaska, Fairbanks 

(Table 1). 


Relative density readings of pollock concentrations were 

recorded using the Furuno echo sounder on the vessel's bridge. 

Readings were taken hourly, except when the ship was stationary 

or a trawl was being sampled (Figure 1). 


RESULTS 


The survey consisted of 20 transects, excluding 




survey midwater 

midwater 

transects (Figure 2 ) .  During the 1 9  trawls were 
completed (Table 2 and Figure 3 ) .  

The trawl data results indicted, that walleye pollock 
occurred 19 times and accounted for 65% of the total catch 
weight, and 48% of the total number of fish caught (Table 3 and 
Table 4 ) .  Yellowfin sole was next accounting for 22% of the 
total catch weight, and 40% of the total number of fish. 

Female pollock comprised 54% of the total catch of pollock 
in the hauls targeted on adult fish sign. Percent 
composition of female pollock in these catches ranged from a low 
of 1 2 %  to high of 90%. 

In analyzing the length data the Bering Sea was separated 
into 3 areas, the Northwest, Southeast, and Aleutian Basin 
regions. The Northwest region consisted of the shelf area 
northwest of the southeastern part of St. George Island, and 
extending to the 1,000 meter contour depth. The Southeast region 
consisted of the shelf area southeast of St. George Island, and 
extending to the 1,000 meter contour depth. The Aleutian Basin 
region consisted of depths greater than 1,000 meters. 

The pollock in the Northwest region ranged in length from 
3 0  cm to 5 6  cm for males and from 28 cm to 5 3  cm for females. 
The average elngth was 38.8  cm for males and 39 .2  cm for females 
(Figure 4 ) .  In the Southeast region the pollock ranged in length 
from 3 5  cm to 67 cm for males and from 3 5  to 77 cm for females. 
The average length was 43.8 cm for males and 46.6 cm for females 
(Figure 5 ) .  The pollock found in the Aleutian Basin region 
ranged in length from 38 to 57 cm for males and from 41cm to 
58 cm for females. The average length for males was 47.7  cm and 
49.3 cm for females (Figure 6 ) .  The overall average length for 
females was 49.6 cm as compared to 46.7 cm for males. 

Actively spawning pollock were found in 1 8  of the 2607 
females examined and in 1 8  of the 2249 males examined. 

Relative density distributions were conducted during the 

trawl survey. Significant concentrations of fish occurred at the 

following areas: 


The pollock sign observed during these relative density 
reading ranged from a depth of 34 to 1 0 1  meters; however, all 
trawls were -conducted at depths ranging from 60 to 410  meters. 

STANDARDIZATION AND THE VALIDITY OF DATA 


The need for a standardized method of data collection on 

multi-national research cruises is necessary in order to 

eliminate the duplication of work, which occurred in the 

collection of length frequency data. Also during this survey, it 

would have eliminated irregularities associated with the data 




6.7%, 

flathead 

collection which included the recording of weights, taring 

scales, haul weight distortions, average fish weights, and 

sorting the catch. 


One of the irregularities resulted from the scientific 

equipment on the vessel being American and designed to measure in 

British units. The Soviet scientists being unfamiliar with this 

system recorded 14 pounds and 14 ounzes as 14.1 pounds. 


Another irregularity was taring the scales. The scales were 

tared for a specific basket weight, but large fish would be 

weighed without a basket, resulting in the weight loss of about 

1.5 to 2.0 pounds per fish. 


Incorrect extrapolation methods resulted in haul weight 

distortions. An example of this occurred when haul 19 was 

partially whole-haul sampled for species composition. The 

Assistant Chief Ichthyologist determined that 15% of the haul had 

been sampled by a visual estimation. However, 15% was not used 

in the extrapolation, but 1/15 or 
 which resulted in the 

haul being extrapolated to 42 tons, instead of 13 tons. The raw 

data was obtained for all trawls, and recalculated in Seattle at 

the end of the cruise. 


Average weights determined by the Soviets were incompatible 

with RACE methods. Average fish weight was determined after the 

fish had been sexed, and which resulted in loss of body fluids 

and in some instances body organs. When possible independent 

average weight determinations were made. 


Other irregularities encountered were the discard of 

incidental catch before it was weighed such as jellyfish and 

squid. Using the non-biological staff to assist in species 

composition sampling of large trawls, resulted in combining two 

or more species of fish together, such as rock sole and 

sole and small Pacific cod with walleye pollock. 


When each of these irregularites were encountered, steps 

were taken to correct the situation in order to ensure that 

proper sampling procedures were being followed during the course 

of the cruise. 
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SCIENTIFIC PERSONNEL 

Name Position 

V. M. Paschenko USSR Chief Scientist 
A. Vornik USSR Chief Scientist 
A. V. USSR Scientist 
A. M. Salov USSR Scientist 
V. G. USSR Scientist 
I. B. Protasenko USSR Scientist 
N. V. Fedorov USSR Scientist 
V. V. USSR Scientist 
P. I. Reznichenko USSR Scientist 
A. M. USSR Scientist 
L. J. Miller US Biologist 
Dennis US Biologist 

TINRO 


VNIPO 

NWAFC 

NWAFC 


For further information, contact Dr. Gary Stauffer, 

Director, Resource Assessment and Conservation Engineering 

Division, Northwest and Alaska Fisheries Center, 7600 Sand Point 

Way N.E., Bin Bldg. 4, Seattle, WA 98115-0070. 

Telephone (206) 526-4170. 
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Figure 4. Unweighted length frequency distribution of pollock in 
the Northwest region of the Bering Sea from the Spring 
1989 R/V Mys Babushkina trawl survey. 
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Figure 5. 	 Unweighted length frequency distribution of pollock in 

the Southeast region of the Bering Sea from the Spring 

1989 R/V Mys Babushkina trawl survey. 
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Figure 6. 	Unweighted length frequency distribution of pollock in 

the Aleutian Basin region of the Bering Sea from the 

Spring 1989 
 Mys Babushkina trawl survey. 




Haul 

Table 1. Biological samples and measurements summary data of the Spring 1989 

R/V Mys Babushkina 1989 Bering Sea trawl survey. 


Whole Gene tic 

Number Lengths Maturity Otoli ths Weights Fish Samples 


Totals 5 , 5 1 3  5  1 0  5  5  0  5 5 0  5  0  50 



( fm) 
(ASTI G e a r / B o t  

2 5 M a r  

(Pound/Number)  

' 

T a b l e  2 .  T r a w l  s t a t i o n  a n d  c a t c h  summary d a t a  o f  t h e  S p r i n g  1989  R / V  Mys B a b u s h k i n a  B e r i n g  S e a  
t rawl  s u r v e y .  

S t a r t  P o s i t i o n  C a t c h  
H a u l  

Number 
D a t e  
1 9 8 9  

Time L a t i t u d e  
( N o r t h )  

L o n g i t u d e  
( W e s t )  

D e p t h  
tom 

W a l l e y e  
P o l l o c k  F l a t f i s h  

O t h e r  
S p e c i e s  

1 1 0  Mar 
2 11 Mar 
3 1 6  Mar 
4 1 6  Mar 
5 20  Mar 
6  2 1  Mar 
7 22  Mar 
8 22  Mar 
9 2 3  Mar 

1 0  24 Mar 
11 24 Mar 
1 2  24 Mar 
1 3  
14  28 Mar 
1 5  29 Mar 
1 6  30 Mar 
17  30 Mar 
1 8  3 1  Mar 
1 9  1 Apr  

* * * G e a r  p r o b l e m - - t r a w l  d e p t h  unknown 



S~ecies Freauenc~ 

(Theragra chalcogramma) 
(Aptocyclus ventricosus) 

(Gadus 
(Hippoglossiodes 

(Lepidopsetta 

(Pleuronectes 
(Agonidae) 
(Cottidae) 

stomias) 
(Limanda aspera) 

(Myctophidae) 

(Rajidae) 
(Macrouridae) 

Eelpout (Zoarcidae) 
opilio) 

Table 3. Frequency of occurrence by species of the Spring 1989 

R/V Mys Babushkina Bering Sea trawl survey. 


Percent 


Walleye Pollock 
Smooth Lumpsucker 
Pacific Cod macrocephalus) 
Flathead Sole elassodon) 
Rock Sole bilineata) 
Pacific Halibut (Hippoglossus stenolepis) 

Chinook Salmon (Oncorhynchus tshawytscha) 

Alaska Plaice quadrituberculatus) 

Poacher Unidentified 

Sculpin Unidentified 

Arrowtooth Flounder (Atheresthes 

Yellowfin Sole 

Lanternfish Unidentified 

Jellyfish Unidentified (Scyphozoa) 

Starry Flounder (Platichthys stellatus) 

Skate Unidentified 

Grenadier Unidentified 

Red King Crab (Paralithodes camtschatica) 


Unidentified 

Opilio Tanner Crab (Chionoecetes 
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